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ABSTRACT - 

The curriculum guide for air 
conditioning/refrigeration is one of five guides written and field 
tested in a proje.ct to develop statewide articulated competency-based 
curricula in selected vocational education programs. Two separate 
curricula, one for the vocationalT technical level and one for the, 
associate degree level# are presented. The six study units .at the 
vocational-technical level are: Refrigeration Tools and Baterials, 
Theory of Refrigeration and Component Parts# Basic Electricity, Room 
Air Conditioners, Central Air-Conditioning Units, and Commercial 
Refrigeration. For each of the units, the terminal objective is 
stated, and the task analyses, performance objectives, and 
criterion-referenced measures are listed. The associate degree 
program is oriented towards specialized training and education in 
air-conditioning systems layout and. design, -as well as eguipment 
selection, cost estimation, and optimisation.. Following a brief 
description of the program, a job description, task analyses, 
terminal objective, performance objectives and criterion-referenced 
measures, and a criterion test item are detailed fot each of seven 
job titles. (RG) 

Documents acquired by ERIC include many informal unpublished ^ 
materials not available from other sources. ERIC makes every effort ^ 
to obtain the best copy atailable.* Beverthelesm, items of marginfl ^ 
reproducibility are often encountered amd this affects the quality ^ 
of the microfiche and hardcopy reproductions IBIC makes available ^ 
via the BRIC Document Reproduction service (BDBS) • BDBS is not ^ 
responsible for the quality of the origintl docoment* Reproductions ^ 
supplied by EDBS are the best that can be made from the original. ^ 
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^ " AiKr.Joianiioiu.-G aud kefru.eii\tion 

. \:i ^: KcT ri^;*M-ation Tooli; and Material^ 

Ipon ccr:pletion of •tjfi-s unit, the student will identify and 
-ituiv us^ tools CKid natur^ais in the installation and repair of 
air-comii.:ioriin.?,/refrigeraciop. 5iystc!riS. 

* 

— — — ^ 

la. •Idcnt^Cy hand lool^ 

2a. '^"erl: copper tubing ^ • 

Jri. Caicuiato the length, of stock for bending copper tubing 

fpc and ^ond copper tubing 
5i. r'i ire and connect c'opper tubing 

7,. " ^\i^i'jnin^ devices 
" .01.- .^:4der copper and aluminiini connections " • 
wedge tubing 



lUo. Practice safety i-n the bhop <i 
Pnf|^ u>raance Objectives : 

la. Given a list of pictures of hand tools used by a service- 
man,- a stuilent will identify each with an accuracy of 100^ 

percent. ^ 

2i.^ Given information by reading the references and instructor s 
lecture, a student \vill identify the different types of 
' cupper tubing. A student will also describe ACR tubing, 
^ — to" the satisfaction of the instryctor. 

3.1. Given the correct formula, a student will compute, to the 
saLisfaction of the instructor, the correct length 
needed tu make a certain bend in copper tubing. 

4a. Given a demonstratior by an instructor on how to cut and 
bend copper tubing, a stud'ent will cut and bend copper 
tubing with his han^.xrr^a mechanical tube bender, to .the^ 
satisfaction oi tlfe instructor^ 

5.-^. Given ^1 demonstration by an instructor and information 
obtained from references, a student will flare and 
connect, copper tubing, to the satisfactit)n of the instructor 

6a.' Given a list of fittings with their proper names, a, student 
will identify ed<^h .with an accuracy of 10^0 percent. 

7a. Hivcn a related stCidy assignment and references that 
describe, identify, and" explain a variety of fastening 
devices such as .screws, bolts, and nuts, a student«wiM 
demonstrate the ability to quickly select* the proper and 
correct sized bolt, screw, or nut. This work must be^- 
completed to the satisfaction of the instructor. 
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8a. A'fter a lecture and demonstration by an instructor on the \ 
proper method of . soldering, a student will select the 
proper solder, fit the tubing that is to be soldered^ and 
solder the material being joined, to the satisfaction. of 
the instructor/ * ' . 

9a. Given a set of swedging tools* and following the step by 

step procedure ffpm the reference provided by an instructor,' 
,the student will swedge and connect two 18-" lengths of 
tubing, to the satisfaction of the^^nstructor . 
10a. Giv^n Access- t6^information and resources, the student will 
mal^e a list of ten safety rules to be followed in a shop. 
Tl)is skill ny<st be achieved to the "satis faction, of the 

instructor. . . ' • 

/ 

C riter ionrRef erenced Measures : ' • 

^ >• / • > ' ' . 

lai Using the h^ind tool^ laid out by an instructor,, the student^ 
/ "will identify each within a time period specified by the^"^ 
, / . instructor. V 
/2a. ^ The student must explain what the letters K, L, and M mean 
-'when describing copper tubing and demonstrate the cbrrect 
way to measure copper tu|^itig within^a time period specJified 
by the instructor. ' 
3% From'a roil of 3/8" copper tubing,- the student must compute, 
^measure, and cut the*correct lengtlji to make a 90° bend 
^' within a time pe^'iod, specif ied i>y ^t:he instructor. 

/ 4a. The student must ' cut and make a^90'° bend in 16" lengths 

^ "of 1/A*\ 3/8", 1/2", 'and 5/8" copt>er tubing. Tolerances 

of ^ 1/16 on the bends are acceptable. This work must be 
accomplished within a time period specified by the 
instructor. " • 

Performance Guide : ^ ^ , 

1. Uncoil and straighten- tubing 

2. Cut and read tabing , 

3. Seal tubing left on coil ' ; ^ ' 

4. Mark point to be center of bend 

5. Make the bend <i " 

5a. Taking the five tubing bends made in Task 4, the student, 
will flare and connect them using flare nuts, apply 30 
piounds Ser square inch gauge (psig) , making sure there 
are no leaks . » . . * 

6a. The student must identify each fitt.ing displayed'on a. 
^ y table from a list studied within aytime period specified 
by the instructor with an accurjacy/ of 100 percent. 

7a. A student must describe) to the satisfaction of the 

instructor, ia writing, verbally, or through demons trat;i9n 
the following fastening devices: 

1. Machine s.crews 

2. Phillips head screws 
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. . 3.. ' Self-tapping screws 

4. Aing nut - • . 

5. ' Machine bolt . * 
. b. , Carriage bolt ' 

8a. From copper and aluminum tubing provided by an ins trustor, 
the studelit will cut, clean, and fit the tubings to be 
i>uldered. The nMting surfaces should have a clearance 
oi not »l^ss than .002 inches or more than .008 inches. 
vi/i^ must be done within a time period specified by the 
lustrTJCtor . ^ . ^ " 

V3. U:5ing two lengths of 10" long copper tubing provided by 

an instructor,* a student must swedge and connect* them ^ ^ 
^« vuthin time period spepified by the instructor. The 

niiting surfaces should have .a clearance oX not less than/ 
.002 or^iore thap .008 inches. ' 
iOa. The student'^nusC^ set up a safety program for a shcp area..'* 
.^•Th:s worR must be, completed within a time period specified 
* b/ the in.strut;tor\ - . 

• c - 

Uait K:. Theorv -of Ref rigeratf<?n and Compbnent Parts 

lerminal Ubjective ; ' . - ^ / 

' « "# 

z\t the end of the unit, ' the -student will describe th» ref rig-era- 
tion cycle, connect refrigeration gauges, manipulate service valves, 
demonstrate an understanding of compressor functioning, select proper 
'refrigerant ails, describe the functions of condensers and receivers, 
and inj> tall an adt-omatic expansion valve, -and thermostatic expansion 
valve. The studentr will describe cap^lary tubes and ev^ipdrators. 
He v/ill id'entify problems caused by moisture, air, and foreign matter 
and charge 'refrigeration and air-c6nditioning systems.^ 

Task Analytics : ? ^ > ^ ' 

<• * • *^ • 

Ih. Describe a relrigera^ion cycle 
21'. Conp^^c^- refrigeration gauges 

3b. Manipulate s^*rvice valves- ' ' ^ ' 

Ab^ Describe functions of a cpmpresTSor^ . 
^ 5b. vSelect proper refrigerant oi-ls " \' 
6b. Describe functions of cond'ensers and receiverirs 
7b". describe refrigerant colitrols: • 

1. Automatic expansion valves • 

2. Thermost£!tic expansion valves' 
3.. Capillary ^tubes . * 

8b. Explain functions of eva]>orators ^ 

9b. Identify problems caused by moisture, air, and foreign 

natter « • ' . 

10b.' Charge refrigeration and air-oonditioning systems 
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Puriurraancj ubjuctlves : 

lb. After an ini>tractor*s lecturti, the student will describe 
the ref rii^eration cvclc, to the satisiactiun of the 
instructor. 

.l>. Given a lecture by the instructor that describes compound 
and high-pressure gauges and a demonstration on how to 
install gauges on a unit, the student will explain, to 
Che satisfaction of thu instructor, where to connect and 
how to read the jjau^^.es accurately. \ 

jb. Given a lecture and demonstration of\^ the di^Cferent types 

and functions of service valves, the^student. will identify, 
to the satisfaction of the instructor \ and manipulate 
different types of service valves. 

4b. Given infbrmation through lecture, refercinces, and films, 
a student vi II ■'describe, to the satisfaction pf the 
instructor, the functioning of a compressor. 

5b. Given a list of refrigeration oil qualities, the student 
will .identify in writing, to the satisfaction of the 
instructor,' t!ie recuinmendation of a refrigerant oil. 

6b. (ii\^en informat ion through lecture, references, and audio- 
visual aids, the student will explain, to the satisfaction 
o£ the instructor, the functions- of a condopser and_a 
receiver. - 

7b. Given information through instructor'*s lecture, references, 
and films, the student will explain^^ in writing or verbally, 
to the satisfaction of the instructor, the principle of 
operation and on what type of units the following refri- 
gerant controls are used. 

1. Automatic expansion valve 

2. Thermostatic expansion valve 

3. ^ Capillary tubcx 

8b. From information received through instructor's lecture, 
independent study, and visual aids, the student w^ill - 
explain, to the satisfaction of the' instructor, the 
functions of an evaporator. , 

9b. Given information through lectures, references, and films, 
the student will locate and Explain, to the satisfaction 
of the instructor, . the problems moisture, ai^, and 
foreign m'attcr cause in the system. 
10b. Given a demonstration by an instructor on discharging and 
charging a system, the student will discharge and properly 
' ^ % recharge a system, to the satisfaction of the instructor;' 

Cr iterion-Referenced Measures : 

lb. Using a picture and colors, the student will color each 
state or condition of the refrigerant in the various 
stages of the cvcle within a time period specified by the 
instructor xcith an accuracy, of 100 percent. 
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liic btuitut ill uist.dl, ithiu a tin^i period specified 

r.^. ii^LrucL-j:, i ^>et: roi r I^^erat iun j^^auges on a 
-rtit. - I'i'.e t'j 'orrcv,t hl'ja .md iov ^iue pressure 

rr ! • : ovt? .-u-'N fron Bolh .-.^rvicc valves. 
J. t'iec'% "^mIvc .-vt^'is t.^ be sar _* that ti»ey are backseated. 
Kfr:)Vo ^^lu^^e rt>rt plugs (if the unit is equipped with 
pi...;s'j . 

-i. » ,;iwct .7..iu;^c I'ine.s; to littinK on valve. 

.i\*cc. ;5.cry'ice valve ^^iov.-iy aad obtain gauge reading. 

3... »_.-tudunt will t.iin tro^* :he instructor a service valve 
. r / ^c::pl.iiu the "tr-jnt seat," "back seat," und "cracked 
Do.s itioaj-::." j ^rAll nnst be completed within a time 
P'lrii J ^j^ecltltd b:4 the instructor vitu an accuracy of 
li."^ perct^nt. 

The btiident vill" t-i^^tcrraia'^, sitbin a tiirte period specified 
by c 1%' jLUstructor ^ ii a cnnipressor on a unit in the shop 
ic. eificient. 

5. ). 7' c otudent viU^list, to the satisfaction .of the instructor, 

the qualities o/ a good refrigerant o^il. 

6. % Vhe student will ident'fy in writing, within a time period 

specified by t^e instructor, five reasons for high head 
prci^sure of \a "condenser 
7b. :ao s.tudent will explain in writing or verbally, within a 
tine period specified by the instructor, the principle of 
operation of: an'autonatic expansion valve, thermostatic 
c-.-pansioa valve, and a capillary tube. 

The J:;tudent will identify in writing, within a time pe '.od 
specified by the instructor, how "pressure drop' is reduced 
:n 'an eviporator. 

9b. hu's-tudert t ill list, to the satisfaction of the instructor, 
two s^TTptr s each that moisture, air, and foreign matter 
cause in u rs>sten. 
lib. lac stu . at i.'ill disc!iarge and properly charge a 'mit the 
instructor hai. .Uven to him. This unit has to work cor- 
recti^' lyithin a Limc: period soecified by the' instructor . 

^\.rfo rmance Guide : 
1. nstall gauges 
I. Discharge unittof its ^,as 

3. r»ail a vacuum 

4. • roperiy char.vxe unit with correct refrigerant and 
correct amount 

- VikiL Bas*c ricr.tricity 

Va the conclusion of this unit, the student will determine and » 
e..? l iln how electricity is related to magnetism, measure electron 
?.iotio,;, describe and diagram eltictric circuits, interpret electrical 
dia.:ranK, oper.ite volt, ampere, ohm, and watt meters, describe Ohm's 

6 
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Lav, idcmtii:. in-.uLi* . irr-.rl .city uf conductors, 

descriUe the theory ui uic.U :.oLur- and electric temperature 
controls, identity a -tar^Wir rcL^y , ' deb^ribe the- cunstructior, 
operation, and conv.^^i ium. >: tp.. i.^^rs, and define magnetic 
starters or Loaiax.iLi 

Task Analyses : 

Ic. DetcHuIue itn. ^ . 1 1 » ^ i i ' I - related to ria^netism 

2c. Measure c'le. Lfon /ILm: 

Je. Describe and di.tv,rani i»lcctrlc circuits 

4c. InterprL^t eK^ciri^al dLic^ran:-: 

5c. Select* Ac vruior uvcr.iClon of volt, anpere, ohm, jand 

vatt meters 

6c. DesScribe <»iiP's l .iv 

7c. Identify insulation and current capacity of conductors 

3c. Describe trv t.)ooc\ o\ electric notor.s ^ . 

9c. Describe cl . - *:..nn erature controls 

'lOc. Identify ot iVr i^i" *ul..y:- 

lie. Describe Liu c n .1 u ^ ion, operation, and connections 

of capacitor.. 

12c. Define rta;nelic siarrers c^r contactors 

Perforroancc Objectives : 

Ic. Given related Information by lecture, individual reading 
and audio-visual ^aids, tlje student will explain, ta the 
satisfaction i>f the. Instructor, how electricity is related 
to na)Jinetisn. 

2c. Given the necessary inTonration, the student will explain 
' the three basic raeasurements involved in the flow- of 
electrons through a v^ire. This must be completed to the. 
satisfaction ol the instructor. 
3c. Given an instructor's lecture and a set of rules, the 

student vill describe "^anu draw series and parallel circuits 
y within tiTT^e period specified by the instructor with an 
accuracy of 100 percent.* * * 
4c. From a glossary o?' symbols, the Xtudent will identify and 
reproduce symbols of s'.citches, moVors, and miscellaneous 
electrical conponent parts within a time period specified 
by the instVuctnr vith an accuracy of 100 percent. 
5c. Given the ncL.j -ary bacloxround information on meters used 
to diagnose ft "J are ila systems, the student will select 
Ciie proper ncter lo be used and explain, to the satisfac- 
tion of thu inc.tr actor, ^Ay that reading is necessary 
in diagnosin::; the failure in the unit., 
6c. Given the necc u;.iry background information through 

lectures, indt:pondent reading, and films, the student will 
define, to the sit isfa<.t^'on of the instructor, the rela- 
tionship nxistln^' beM.:'oon the voltage, current, and 
rcsislance In a cir'^nit. 



■ /.r t'w. '..K^.&^^ACy h:ick\ronnd imomatiun, the ^^.tpdent 

li .i and inlcrpreL Che An*ir Lean viru lauge. From 
I«atiuiMl i.U^cLri -ai Cu ie book the student vill find 
th»j currt::nt u.irryiijg ':apacity of different sized wires, 
I ? l\ ^aii^* lotion of tlu' in.^tructor. 
' iven the nc^cessary background Lniormation through 
i-. K CMr reiercacV*.>, and audio-visual" projections, the 
student vill, *to the: ij.^tisfaction of the instructor, 
identify the nain parts of an electric motor, describe 
t!ie Jirtt^rent motor winaings, and estimate what type of 
nar .r lr> needed for specific jobs. 

' Lv-i^ lac nt ces:,ary background information, the st;udent 

Oiiscribe, lo the satisfaction of the instructor, 
IUk' operation of a bimetal strip as used in a temperature 
ccncrol ^ind rlso the use of a sensitive bulb operation. 
iUc. ^ iven related intorniation through lecture, independent 
.-LaJy, an] iudiu-visual projections, the student will 
-iv.vcribe, to tae satisfaction of the instructor, the 
.'i. i^;.lon ol an viiij-^v^fage type, voltage, and a hot-wire 
cyyt' relay. 

^ Ic. Uivuii reliUod Inforfiation, the student will describe, 

to the satisfaction o-f the instructor, the characteris- 
tics and functions of the s-t^irtin^; relay and running 
cap^tcitor. ' 

12c. (iiven the nec^^^ssary related information, the student will 
hock-up and put into operant ion a contactor in an air- 
conuitioning unit, to the satisfaction of the instructor. 

Critcr ion-Kef erenced Measures : 

Ic-. VJithin a specified time, the student will give an expla- 
• nation of what happens in a piece of copper wire when it 

travels through a magnctiv: field* 
2c. Ihe 3tud*2r' will explain verbally the thiree basic electron 

meas ireireuts — .mpere, volt, and ohm x^ithin a "time period 

specifier' by the instructor and meeting the instructor's 

.-.tandards . 

ic. student w5il explain how volts, ampere, and ohm react 

In a series and parallel '^ircuit. This skill must be 
* acco:4>, lished ';ithin a Lime period specified by the 
iisfructor and meeting his standards of achievement. 

'^♦i. . 1—.. : the glossary furnished by the instructor, the student 
reproduce any designated symbols within a specified 
tine period with ?»n accuracy of 100 percent. 

3o. Fron a volt-ohm meter furnished by the instructor, the 

.-student will locat.e the proper place, and procedure to get 
a vi;>lt reading and give an explanation of the use of an 
ohm meter. This nasi be done within a specified time with 
hr ac^riiracy of 100 pt^rcent. ^ 

t»r. r;ivon the formula for Ohm's Lav:, the student will work five 
. proble.TS within a 'time period :^pccified by the instructor 
with an accuracy of 100 percent. 



7c. Givcjn .i N.ilit'Hxti i:lc..trJ:al Codu book^ the student will 
find the vui ruiii-^ arry ing capacity ol vl4 wire within a 
tlDc period .pt^i:lcd by the instruccor with an accuracy 
of 100 per^-cnt • - 

8c. The student \:iM describe verbally and/or in writing, 

within 1 tint p^Tind sp»*oitied by the instructor, a split- 
phase notor . . • ^ 

^c. Thl? student will describe in writing and/or verbally, 
witliin a tiiic j?eriod specified by the instructor, the 
purpose of tile temperature control and Jiow it is connected 
in the unit . 

10c. The student uill describe in writing and/or verbally, 
within a tiiac period specified by the instructor, the 
function of and operation of an amperage, voltage, and 
hot-wire type relay. 

11c. The student \nli describe in writing and/or verbally, 

within a time peru^d specified by the instructor, the func- 
tion and operation of the starting and running capacitor. 

12c. With a contaclor and a unit to work on supplied by the 

instructor, the student will wire up. and connect both the 
power and control wires on a contactor. This* must be 
- > done withijj^a time period specified by the instructor with 
an accuracy of 100 percent. 

Unit D: Room Air Conditioners 

Terminal Objective : 

At the ^nd of this unit, the student will define air-conditioning 
terms-, determine ^the relative humidity, install a window unit, check 
the "split" on a room air-<. onditioner, and determine if it is 
properly charged*^ The student will replace a fan motor in a window 
unit, find the common start and run terminal sof a compressor, and check 
out a unit switch, thermostat, anti-ice control, reversing valve, 
de-icer control, and heat pump thermostat. 

Task Analyses : 

Id. Define air-conditioning terms 

2d. Measure relative fiumidity 

3d. Install a vindow unit 

4d. Check uni^t for cooling capacity 

5d. Determine the correct charge in a room windo;; unit 

6d. Replace a fan motor 

■7d. Check out»the electrical system of a compressor 

8d. Diagnose a uuit switch 

9d. Check out a unit thermostat 

lOd. Check out an anti-ice control 

lid. Explain the operation of a heat pump 

12d. Determine the condition of -a reversing vr.Xve^ 

1 3d. Check out a de-icer control 

14d. Check out a hoan puinp thermostat 

15d. Devise, a t rouble'-^•hoot^ng chart 

16d. Interpret* t^leciric diagram 
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Ferforaunct; Objtrctive > : 

hi. Frori a li^i ijiven by ihe instructor, the student will 
define air-conditioning terns vichin a time period 
.^pccfiiuJ 1 V the i:istructor wirh an accuracy uf 100- 
' perct?nt . > . 

Ju. Clv'/ i a ut!noai>tration b\ the instructor, the student will 
- decernine, tu the satisfaction of the instructor, the 
relative humidity, 
jj. t"ive^. a demonstration by the instructor, the student will 
tmd the best suitable location and install a window unit, 
to thu sati^laction of the instructor, * 
.^J. '.iven a Iricture and demonstration, the student will check, 
.0 the satisfaction of the instructor, the "split" on a 
roo air coiiditioner • 

\ ter instructor's lecture ana rela|:ive information, the 
' j.tudent will determine the correct- charge irt a room 
window unit,' within a specified time peri6d.\ 
be. llie sluatnt will check out the electrical system, of a 

^ompre^^or, to the satisfaction of the instructor, by • 
fiading tiie cornmon, start, and run terminal, 
;athir4 a time per iod, specif ied by the instructor, the 
studeilt will diagnose'a unit switch after being given a 
list oT procedjures, \ 
^ After a lecture and demonstration from the instructor, 

the student will check out a unit thenftostat , to the 
' satisfaction of the, instructor, 
Vd. After "an instructor's demonstration, the student will 
check out an anti-JLce control, to the sanisfaction of 
instructor. ' ^ • ^ ' 

lUd. After receiving all needed relative information, the 

student will explain, to the satisfaction of the instruc-. 
tor, the operation of a heat pump, 
lid. Fror an instructor's procedural guide, the student will 
dptennine, <:o the satisfaction of the instructor, the 
. . conditioii of a reversing valve^ - 
12d. Fro:n an instructor's procedural guida, the student will 
^; check out a de-icer control, to t^e satisfaction of the 
instructor. ■ ^ 

i3d. Fron prbcedtjral steps furnished by the instructor, the 
stu^-'ent will check out a heat pump thermostat , to the 
.sa I is faction of the instructor. 
t4i. After lecture and demonstration, the student will make, 
" CO tho ^>atis3action of the instructor, a trouble-shooting 
caart . 

15J. From a list provided by the instructor, the student will 
interpret' electric diagrams jwithin a time period speci- 
fiea bv the instructor. ^ 



10 



V6 



V 



Criterion-Referenced Measures : 

• Id. *The student must def infe-ehe terms within a time period 
specified by the instructor with an accuracy of 100^ 
• perce.at. - , • « 

1. Dry bulb temperature 

2. Air moisture ' T . " 

3. Dew point * . . . ' 
.-4. Wet bulb temperature 

5. Humidity 

6* Relative humidity 
2d. Given a sling p^ychr<>meter--a n d a psychrometric chart, the 

student must measure relative humi^^^y within a time 

period specified by the instructor^ to the satisfaction 

of the instructor. 
3d. The instr^ictor will furnish the student with a window air 

conditioning unit, tool box with hand tools, sealing 

compound, installation .tape, and a manufatturer's 
, installation instructional guide. The student will 

install a window unit within a time period specified by 

the instructor. 

4d. The instructo'r will furnish the student with a thermp- . 
meter and a window unit. The student will take the « 
"split" to deteniiine the unit-'s cooling capacity within 
a time period specified by the instructor. 

5d. After being furnished a tool box, gauge manifold, and 
hoses by the instructor, the student will hook up the 
gauge manifold to the unit and read and determine if 
^ the unit is properly charged within a time period 
' specified by the instructor. 

6d.. After being furbished a tool box containing basic tools 
and a set of long alien wrenches, the student will 
replace a fan motor in a window unit within a time period 
sfjec^fied by the instructor. 

7d. Aft^r being furnished a volt-ohm meter and a defective 
^compressor, the student will determine if it is open, 
shorted, or grounded, within a time period designated by 
the instructor with an Accuracy of 100 percent* 

8d. The instructor will furnish'' the student with a volt-ohm 
meter and a defective switch. The student will determine 
^ if It makes on all positions and explain the fault of 

the switch within a time petiod specified by the . 
instructor, 

9d. With an ohm meter, tool box with basic hand tools and ice 
water, the student will determine if the pc/ints of the 
thermostat viH open and at what temperature. This 
skill is to oe accomplished within a specified time as 
directed by the instructor. . 
lOd. The student will, check out an'anti-ice control furnished 
by the instructor and report its condition — defective or 
not, within a time pc^riod specified by the instructor. 

11 
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iho student- \ ill describe m- writing and/or verbally the 
operations ot a heat puiap within a specified time and to 
the satisfaction of the instructor. 

The instructor will furnish. the student with a window 
ho tit pump unit- The student will check out the reversing 
valv-e to determine if it Is defective within a time 
period specified by the instructor. 

Tho instructor will furnish a cool box e<i^ipped with basic 
hand tooli>, a volt-ohm mecef and window heat punp^unlt. 
The student will diagnose the de-icer control, withixi a 
time period specified by the instructor, to determine its 
rondicion. 

The student will determine if the thermostat wtll operate- 
on eitiier the cooling or heating cyple and^give an 
explanation of the test to the instructor after .being 
'^^uVntshed tire' proper .tools, materials, and equipment to 
rnake the test. 

ihe student will .make a list of ten different troubles 
thai could occur *in a room window^tinit^^-lisrt the trouble 
probable cause, and the remedy within a s]*^cified time 
period* - . 

The student must make a schematic wiring diagram of a 
window unit using a unit switch, a P.S.C. motor for the 
compressor, fan motor,' (the fan motor to-be single speed), 
a thermostat^ and an overload. This work must be 
completed within a time period specified by the instructor. 



12. 
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Unit E: Centrai_ Air-Conditioning Units 
Terminal- Object Ive : 

At the conpletioa ot this unit, the student will define 
central air-conditioning terras, inspect installation of a unit, 
and keep a unit up by changing filters and cleaning condensate 
line. The student will install refrigeration gauges and test the 
compressor. He will determine the proper power supply and check 
the operation of electrical component parts. The. student must 
compute heating and cooling loads and determine the s^ize of each* 
duct^ - ' * 



Task Analyses ; 



le.. 
2e. 
3e. 
4e. 

5e. 
6e. 
7e. 
8e. 
9e. 

lOe. 
lie. 
12e. 



13e. 



14e. 



Define central ai r-cjbnditioning terras ^ ' . , " 
Check filters in a cfiSbtral unit 
Clean out condensate line 

Inspect fluid .installation of a'^central air-conditiotiing 
unit 

Diagnose a central unit for proper freon pressure 
Diagnose a compressor for a short,' open; or ground 
Determine the efficiency of an air-' cooled condenser 
Check the pressure drop across an Evaporator 
Detefralhe hdw different metering devices work in central 
air-conditioning unit ^ 
•Determine proper power supply 
Diagnose 4 .trails former ^ - \ _ 

Determine the operation of electrical -cemponent parts: ' 

1. Potential relay - ^* • 

2. Start capacitor - . - 

3. Controlr relay ^ * ' " ^ 
^A., Airstacs 

5. Solenoid valves ^ ' 

Determine the operation and function of a fan-^cooling 
relay, compressor contactor, and a room thermostat 
Determine the operation of electrical prdtecting deyices 




1/ 
2. 
3. 
4. 
5. 



18e. 



Low pressure cutouts 
High pressure cutouts 
Amp overloads , * 

Amp relay 
Terminal overloads 
Make a schematic wiring diagram 

Solve environment control problems with the use of a 
psychrometric chart 

omput€ the heating and air-conditioning loads for a 

hiHj^e 

Design a duci: system 
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;V r f u n'.an cc Ob j e c t i ve s : • . 

. 1-.. Iron a list given by the instructor, the .stLfdent will 
^Jefine, to the satisfaction ol the inbtructor, . central 
air-conditioning-, terms. ^ > 

Given a demonstration by the instructor, the student will 
remove, check, aoJ replace a new filttsr, if it is 
necessary, to. the satisfaction of the instructor. 
IJc. (Jiven a dj^onstration hy the instructor, the student wijl 
i,lean out a condensate line on a central air-conditioning 
unit, -to the satisfaction of the instructor. 
Hc. After relevant study, lectures, a;id audio-visual aids, 
the -student will inspect a unit installation and submit 
a written report to the instrtjctor. This report must * 
meet the standards outlined by the instructor. 
— St^5 — ::i\f<^n ; i <V^nnii^fr;itinn ^ tlje in structor, the student will 



xastair, to the >3atisfaction of the instructor, - - 

retrigeratiou gauges ona central unit to determine if it 
is properly charged » 
6e. Given an instructor's deraonsttatiorij- the student will .~ 
make all three electrical tests (short, open, or grdund) 
on a compressor from a central unit. This work must be 
— • completed to the satisfaction of the instructor. 
7c, "^Glven information through lectures, independent sjfudy, and • 
audio-visual aids, the student will Inspect and determine 
if- an air-cooled condenser is efficient^ to the satisfac- 

i: tion of the instructor. 

8e. Given an instructor^' demonstration, the student wilt take 

— statTc pTessure drop reading across an evaporator, to the 

satisfaction of Che instructor-f 

9e. Given relevant information, the student will detetmine if 
a T.X.V., R.F.C. line, or a capillary tube is functioning 
properly, to the satisfact*ion of the instructor. 
lOe. Given information through lectura and references, the 

student will check to determine if the unit has, the prope'r 
power sMO'^ly, fuses, and transformer, te the satisfactioit 
of the instructor, 
i I •. Given an Instructor's demonstration, the student will 

check out and determine if a transformer is defective, to 
the satisfaction of the instructor. 

Given relevant infermation, the Student will explain, to the 
satis fan;.! on of the instructor, the functipn and operation 
of the following electrical ''component parts:. 

: i. Potential relay 
2.. Start capacitor 
3. Control relay 
A. Airstats 
3. Solenoid valves 

He. Given information through lecture and independent study, 

the student will explain, to the satisfaction of the instruc- 
tor, the functiop and operation of a fan-cooling relay, . 
compressor contactor, and a room thermostat. 
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14e- Given relevant information,* the sttident will explain, to 
the satisfaction o-f ^the. instructor, the function and 
Qpfiration of the following electrical protecting devices: 

1. Low pressure cutout ' , - . 

2. High pressure cutout 

3,. Amp overload - ' 

'4. Amp relay * ^ ^ ^ , 

5. terminal overload 
15e. From a list of component parts, the student will make, to 
the satisfaction of the instructor, a schematic wiring 
diagram of a central air-conditioning unit using, the ^ 
symbols from references and lectures provided by the 
Instructor. - * , ' • 

16e.' Given information, through lecture and independent study, 
the student will solve environment control problems, to 
, the,^satisfaction of the instructor, wit^ the use of a 
psy<5hroTTretTTTr'^chart . 



17e. Given. the necessary charts the blueprint an^i , 

job specifications^ the student will compute the heating 
^ ' ^ • anci air7Condif±oning. loads for a house, within -a time 

period "specified b.y, the instructor, to the Satisfaction 
of the instructor. ^ - 

18e. Given the necessary background 'inforraatlofi, the student 
will design and determine the size of each duct> within 
a titne period specified by the instructor, to the ^ . 
satisfac'tion of the instructor. ^ ^ ^ 

Criterion^ Referenced Measures : 

. ie^ — The student w± ll define th e foll o wi ng -eiiF-eornktioniitg" s 

terms within a time peViod specified by the instructor 
with an accuracy of 100 percent, v 

1. Plenum 10. Humidity 

2. Condensate line 11. Relative humidity ^ 

3. Dehumidifier 12. F.P.M. 

4. Dew point ^ 13. C.F.M. 

5. Duct 1^* Grille 

* ' 6. Filler 15. Register 

7 . Freeze-up 16 . Dif f user 

8. Heat load l7. Static pressures 

2e. After checking a filter in a central utiitj^/the student 
will either clean the old one or replace it with a' new 
one within a time. period specified by the instructor, 
to the satisfaction of the instructor. 

3e. With instructor-supplied tools, materials, and equipment, 
the student will clean out a condensate line on a central 
air-conditioning unit within a time perl^od specified by 
the instructor, to the satisfaction of the instructors 

4e. -"The student will inspect an installation job out in the 
field, making a list of ten possible difficulties that 
may*^ result from improper installation within a. time 
period specified by the instructor, to the satisfaQtioti 



of the instructor. 
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5e* With* a *set of refrigerator gauges ^ tool box equipped 

with hand tools, and a-fentral air-conditioning 'unit,- 
' " the student will Install the gauges, within ^ specified 
--^^^/tlrce period to the satisfaction of the instructor, and 
d^terrojtm-lf the imit is improperly charged with freo'n 



gas, • 



Having been furnished a tool box, complete with hand 
tools and a multimeter, the student wUl.mal^, within*a 
specified time period to the satisfaction o€, the instruc- 
tor, an electrical t^t to determine if the compressor is 
shorted, open or grounded. ^ 

Vich a flashlight,, tool box^'^ahd condensing unit installed 
oi^a central unit, the student will list, within. a 
specified time period tQ the satisfaction of the 
instructor, five conditions that coiild pauite a condenser 
ct). operate inefficiently. " ^ • '/ • * 
Given an inclined monometer, a ^flashlight, a tool box, 
Tmd a central air-conditionit^ unit,- the stud^t will, » 
check, withip a specified time period to the satisfaction 
of the instructor; the pressure drop across an* evaporator/ 
9e\ Listing at le^st five different troubles, probable causes, 
\ and remedies, .the Student will make, within a specified 
''time period to the satisfaction of the instructor, a 
* ttouble-shobtin^chart on a T,.X.X. valve, R.F^C. line, and 
a ixapillary. tube. . ' • \ . .. 

lOe. Frodi a list of instructions on field wiring,- thfc student 

will give, within a specified time period ta the satisfac- 
tion 'of the instructor, the. proper sized wire, fuses, and 
disconnect switch for a 3 1/2 toa unit. 
He r Witlv a vol t-Qh R tool box equipped with hand 

, " ' tools, the studemt wfll ^heck^^ within a specified tttee 

period to the satisfaction of the instructor, a low voltage 
transformer on ^ central air-conditioning *unit. 
I2e. The st^deftt will describe in writing and/or verbally, 

' withiij a specified time period to the satisfaction of the 
- instructor, the xise, function, and operatloMl of the 
following eleottical component parts: 

1 . ^ Potent ial ^elay . ; • 
2/ Start capacitor ^ ^ ^ 
•3, Control relay \ . . ' 
4, Ai^stats ' 

, 5. * Solenoid^valves 
13e. The student will describe in writing and/or verbally, 
•within a specified tl||b period to the s atisfaction bf 
the instructoip, the use, function,^ and operation of the 
follow^ing electrical component parts: 
^ . 1. Fan-cooling relay 

2. Compressor c^tactor ' s ^ 

3. Room thermostrat ' ' ' 
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He. Tluj dtudent will describe in writing and/or verbally^ 
.. vitl^in a specified tiflie ^riod to^^the, satisfaction of 
" the iiistructor^ the uie^ function, and operJation-of the 

* following electrrical protecting devices: ' 
* . 1 • l-ow pressttire cutout 

2* High pressure cutout ' • 

3# Amp overload . • . 

4* Aiov reliy 
5m ^nninal overload 
15e. From a list of Component parts* the student will draw # 
^ ^block form, schematic virfhg diagram of a central air- 
conditioning unit within a time perlpd specified by the 
instructor* to the satisfaction ^f the instructor^ 
.l6e*' With coj^les of psychrometric charts, the student will 

. solves wittiitt a srpecjl^ed time period to the satisfaction 
^f the Inslrjictor, five problems using the charts and 
instructor-dasignarted problems. . - • ^ 

17e* With instructor-furnished charts^ blueprints t and job 
^ specif icatit>ns of a house^ the student will estimate, . 
within a specified time period to the satisfaction of 
the ins.tructort the heating and cooling loads of that 
house, 

18e« 'By using an ins true tor- furnished ductulator, the student 

* will desisgi, within a specified time period to the - 
satisfaction of the instructor, the duct, system and^ 
determine the size of* each duct. 
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Unit F: CominerQiai Refriger^t^iofi ^ - * 

.TBtra Inab^^A^c t i ve ; ^ ^ 

/ the end Of this unit,*th« «tudeiTt will be able to obtain, 
succeed, and'advance^ in tke fieW of Coipinercial^ef rigeration 
Lnstallatio-n and Repair..' .* _ . ' 

• • * V * 

lask Analvses; ' i ' .^ \ 

V 

If.* Connect and adjust low pressure control . 
• if. connect and adjast du'al prei*s'ure or combinatiin pressure 

control 

; ^ if.' Connect and operate an automatic magnetic starter and a 

> three-phase starter , ' . " . 

*4f. Connect and operate an automatic" mflgnetic'^starter and a 
t?ne-p]iase starter ' , I ' ' 

3f,., Ihstay and operate a natural convection evaporator coil 
6f. install and operate a bldwer avaporator* coil 
7f. Demonstrate the purpose and function of miscellaneous 
\ /commercial valves and cbntrols 

8f. Adjust a water -regelating valve - ^ 

' <}f. Coi;ipute the cooling affipiency of a yater tower . 

• iOf. . Chv^ck the efficiency of a water .coolef^^, condenser 

lif, , Thread galvanized pipe ^ " , 

• 12f» Dei^efminc standards for' safety Code on; mechanical . » 

reirigeration " " *' 

"J. * I3f Sketch a commercial refrigeration diagramv 

14't'.* Detenrfine local requirements -for comnifercial refrigeration.*. 

installation ^ . , ' 

•15f . Determine Icfcal requirements fdr a multiple sys^tem 
16f . Install a solenoid valve on a multiple system 

• i7f . Install a two-temperature valve on a multiple system 
18f. Draw an electrical dlagratt of a defrost timer on a unit- 
19f . Draw an' electrical dfiagram of a unit losing .electric defisost 

• 20f. rTake thr low operating pressure of a dry beverage cooler 
21f. Install oil Separator on a commercial unit 

22 f.' Make a , pressure chart on a water copier 

23f . Make an operation data chart oA a commercial ice maker 

24f. Draw an electrical diagram of an across-the-line type 

starrer ' . ... * 

25f. U raw an electrical difigram of a frozen food display case 

26f.* Make an operation data chart on an ice cream cabinet 

\v 27 f. Geniculate a heat load on a commercial cabinet . ' 

• « 

Performance Qbje'ttives : 

. If. Given a lecture by'^e- instructor on connecting and 

adjusting low pressure control, a student will secure data 
from a service instruction reference ^nd diagram, to the • 
satisfaction of the instructor,* an electrical control ' 
circuit using *low pressure controls, 

^18, 
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2t . Given iiistriK tor or service manual directions, a 

student" vilL ioiinuct and adjust, to the satisfaction of 
the instructor, a dual pressure control. ^ 
3f. Giyen a lecture by the in'^tructor, a student will make, 
to the satisfaction of the instructor, an electrical 
diagram of a three-phase starter, remote switch, and 



4f. After an instructor's lecture, a student will make, 
Co the satisfaction of the instructor, an electrical 
diagram of a tjingle-phase starter, remote switch, and 
motor. 

""Sf. Given An instructor's lecture and using reference books, 
a student will install and operate, to the satisfaction 
, of the instructor, a naitural convection coil. 
6f. By using reference materials and instructor directions, 
a student will install "and operate, to the S'atisfaction 
of the instructor, a blower coil. 
7f. After an instructor's lecture and by using reference. 
• materials, a Student will explain, to the satisfaction 
of the instructor, the purpose -and functions of a low 
^ o^il cutout control; J-PR valve, water regulating valve, 
and pressure relief devices found in commercial 
refrigeration, 

8f. Given an instructor's demonstration ott how to adjdst a 
! water regulating 'valve, a student will adjust on^ oft a 
unit isin^'the recommended setting fpom a service manual, 
to the satisfaction of the instructor.*^ / 

9f. Given an instructor's lecture and by using/teference 
. books, -a student will draw, to the satis^ction of the 
instructor, a water circuit and take th^ cooling 
efficiency of a water Lover. \/ . . cc ' 

lOf . By using reference books and servic/ manuals on different 
types of. water-cooled condensers, /^i student will ch€!ck, 
to the saeisfaction of the inst^ctot, the efficiency 
of a w^ter-cooled condenser. / 

llf. Given an instructor's demonstration on threading gal- 
vanised pipe, a student will cut and thread galvanized 
• pipe, to the satisfaction of the instructor. 

12f. Given the American Standard Safety Code for Mechanical 
Refrigeration, a student will sketch, to the 
satisfaction of the instructor, a diagram showing an 
indirect, vented, ^d closed surface 'system. 

13f. Given a symbol sheet, a student will sketch, to the 

satisfaction of the instructor, a diagram of a con«ercial 
refrigeration system. 

14f. Given a list of information needs, a , student will identify 
in writing, to the satisfaction of the instructor, five 
"local requirements fo4^ constructing a commercial- 
refrigcratioh system, the information must cviform to 
the local Commercial Refrigeration Code. 
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« ivt*:. i lii>t t»i iniomiation neud.-; from^the lotal code, a 
.sruJt?nc will iui'iitify in writing, to the* Jiatisfaction of 
I he instructor, thiee local requirements for installing 
a multiple system. The Information must conform to the 
local Plumbing Code. ^ ^ 

le»'. Given a lecture and reference bool& on a multiple system, 
a student will install, to the satisfaction of the 
instructor, a solenoid valve an a multiple system 

17i. Given an ihstructor'5 lecture and by using reference 
materials, a student vill install, within a specified 
tine period to the satisfaction of the instructor, a 
U'e-tenper.^ture valve on a multiple system. 

Ibt . ^ilven a lecture and reference books on hot gas defrost 
units, a student will draw, to the satisfaction of thtf 
instructor, an electrical diagram of a unit using a 
defrost timer to defrost a unit by hot gas. 

VH . <aven ji lecture, a student will draw a diagram, -to the 

satisfaction of the instructor, of aa electrical defrost 
.syscerj. 

jOf. ^iven a lecture and reference materials,^ a student will 

install gauges on a dry beverage cooler and record the 

operating pressures of that cooler, to the satisfaction 

of the instructor. 
2lf. Given an instructor'^s lecture and reference books, a 

student will install, to the satisfaction of the 

instructor, an oil separator on a unit. 
22i. Given a manufacturer'^ service manual, a student will 

make, to the satisfaction of the instructor, an operating 

pressure chart of a water cooler. 
23f. Given a lecture and a manufacturer's manual on an ice 

maker, a student will make, to the satisfaction of the 

instructor, a data chart of a commercial ice maker. 
/ 24f. Given a lecture^ and reference books, a student will draw, 

to the satisfaction of the instructor, a diagram o^f a 

starter used on three-phaSe units.. . 
25 f. Given a lecture and references, a student will draw, to 

the satisfaction of the instructor, a diagram of a 

frozen food, display case. 
26f. Given a lecture and a manufafcttirer 's manual of an ice 

cream cabinet^ a student will make, to the satisfaction 

of the instructor, a data chart on an- ice cceam cabinet. 
27 f. Given access to charts provided in reference books, a 

student will calculate, to the satisfaction of the 

instructor, the heat load of a commercial cabinet. 

C 

C r i ter ion-Re f er enced Mea sur es ; 

if. With a s.ervice Instruction reference for a specific make 
j and type of low pressure control, a student will oonnect 
and adjust it. The unit must cycle at the correct 
temperature called for in the servi^ie reference. All 
activity must be completed to meet with the instructor's 
standards of achievement. 

20 
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21* A student will . ikt. i virin^ Jia^ran of a unit using, a 
dual pressure cuutroi, a<ljasting both high and low 
pressure settin^^s uccordin^ to instructions in manual 
or according to insiruv.tor* s directions and standards. 

3f . A student will conn^-ct a tnreu-phase starter, a remote 

switch, and a three-phase motor, connecting the equipment 
according; to Jiai;ram. The student will energize the 
circuit after the preliminary work is checked by the 
instructor/ This niu^t be compit-ted within a specified 
time period to the^satisf.iction of the instructor.' 

4f. A student will connect a single-phase starter, a remote 
switch, and a single-phase notor, connecting the equip- 
ment according to diigram. The circuit will be energized 
after connect ion ^ are checked by an instructor. This 
must be completed within a speci^fied time period to the 
satisfaction of the instructor, 

5f, An instructor will make a specific assignment aj? to 

equipment to be used and job location, A student will 
ir.iitall/ to Che satisfaction of the instructor, a 
natural convection coil, operating the unit until the 
desired temperature is reached. 

6f. A student will install, to the 'satisfaction of the 

instructor, a blower evaporator coil, connecting the 
blower 'electrically to the unit, operating the unit until 
the desired Jtemperatirre is reached. 

7f, A student will describe in writing and/or verbally, within 
a specifijBd time period to the satisfaction of the instruc- 
tor, the purpose and function of the valves listed below: 

1. Low oil cutout control 

2. EPR valve 

3. Water regulating valve 

8f. A student will adjust, within a specified time period to 
the satisfaction of the instructor,* a water regulating 
valve on a R-22 system, using the recommended setting 
from a service nanual. 

9f . A student will compute, within a specified time pefiod 
to the satisfaction of the instructor, the cooling 
efficiency of a water tower assigned to him by an 
instructor by using the following formula: 

Inlet Water Temp.-Basin Water Temp. 

% of efficiency ' === " — ^ ^ 

Inlet Water Temp. -Entering Wet Bulb Temp. 

lOf. Using, the necessary tools and equipment provided by an 

i^istructor, a student will check, within a specified time 
period to the satisfaction of the instructor, the 
efficiency of a water-cooled condenser. 

llf. Using the necessary tools and equipment provided by an 
instructor, a student will cut,- within a specified time 
period to the satisfaction of the instructor, two 
pieces of galvanized pipe and using a reamer, ream out 
the l)urrs and thread both pieces. 
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IJr. \ stuicnt will use the Aiiorican Standard Safety Cpde for 

::vrManijai Kel ri>;er.ition to identify in writing, within a. 
'^veri i ied time :^eriod to Liie satisfaction of the instructor, 
ih-j sp»,^cific c!ode requirements for relief devices. ^ 

J if. \ -itudent will raakc a diagrar., using correct symbols of a 
^ c<W.»rcial refrigeration unit, identifying a thermostat,^ 
thenr.ostatic cxpan>;idn valve, dryer, strainer, finned-type- 
Cv^oUn^: unit, natural convection, and a water-cooled 
uoiuionsinx; iinit. This must be completed within a specified 
ti:ue-pcriod to the satisfaction of the instructor, 

\Ux . UsTui: .tiie local code, the student will identify in writing, 
within ci -specified tine period to the satisfaction 'i)f the 
instrictor, five local requirenents for constructing a 
roninercial ref r i^:erat ion system, 

15^'. ' .sine inforniation provided by an instructor, the student 
viil identify In writing, within a specified time period 
to th.* ^Mtisfaction of the instructor, three local 
requirements for installing a multiple system. 

Iff. Using the necessary tools and equipment, the student will 
locate, within a specified tinfe period to the satisfaction 
• of* the instructor, the correct position for and install the 
solenoid valve on a multiple system, 

17 t. Using the necessary tools and equipment provided by an 

instrucj:or, the student will install, within a specified 
•time period to the satisfaction of the instructor, a 
two-temperature valve on a multiple system, 

|r^f. The student will draw, within a specified time period to 

I the satisfaction of the instructor, an" electrical diagram 

1 of a hot gas defrost unit using a defrost timer. 

19f. The student will draw, within a specified time period to 
* > the satisfaction of the instructor, an electrical diagram 

of an electrical defrost system, 

|:0r. The student will install,- within a specified time period 

j to the ^lucisf action of the instructor, the gauges and 

' record the pressure and temperature using the necessary 
^ , * tcol^ ind equipment provided by an instructor. 

ill, Tijo student will install, within a specified time period 
to the satisfaction of the instructor, "an oil separator 
en a commercial unit using tools and equipment p^rovided 
by an instructor, 

22f. The student will make, witSiin a specified time period to 
the satisfaction of the Instructor, a chart to determine 
the average pressure and average cut*-in and cut-out 
temperature on a water cooler, 

23i. The student will make, within a specified time period to 
the satisfaction o'f tbe instructor, a data chart of a 
cotnmercial ice maker taking the following readings: 
stictiori and head pressure, length of each cycle, freeze, 
' <le frost and harvest, 

22 
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24f. The'student viU draw, within a specified time period to 
the satisfaction o£ the instructor, a diagram of an 
across-the-line type starter using a three-phase type 
compresfsor with duaL pressure control, 

25f. The student will make, within. a specified time period to 
the satisfaction of the instructor, an electrical diagram 
using correct symbols of a frozen food display c^se. 

26f. The student will make, within a specified time period to 
the satisfaction of the instructor, a data chart of a ^ 
commercial ice cream cabinet,, recording pressure, 
temperature, and cycle time. 

27f. The student will calculate, within,a specified time period 
to the satisfaction of the instructor, the heat load of a 
commercial cabinet 5* X 7* X 10', 
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AIR-CONDITIONING AND REFRIGERATION TECHNOLOGY CURRICULUM 
, ASSOCIATE DEGREE LEVEU 
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>:'v-'J'iM)lII NiNu AM) REFKiomnOK rLcHNOLOCY CURRICULUM 

\i r-Londitioning and Kcirlgeration Ttrchnology Program is a 
two ... launl^ \oar prugran wiiich leads to the Associate in, >'cience 
lixxicc. . .he p».» ran is oriehcod coward*? specialized training and 
cdu atior in r- ,oad it j-oning and , refrigeration system layout and 

• ,1. xs * 'jUipnK'nt Aeleotior*, cost estimation, and 

».ft n<,ation, 

• i rh«* : T'. ^ihrun 'year, chc otudeut is exposed to the more funda- 
nt-ntwl '.iUi >t. , wiii It arc designed to p^)vide the technical 
£».^ :;oi:a: ne';Tiie f.^: the specialized training which follows in the 
,i»r': * .^re >ear, -inv»n^ these courses are mathematics, English, and 
p tsi • . J . r-corJll iouiiig and refrigeration courses, such as psychro- 
r.t rrit '^ tpiopercies ul noist air), themodynamics, and heat transfer. 

^r:Kjtcd course:^', taken iui-the freshman year, are integrated 
..it'n Labor.; torv;, classes, which are designed to re-enforce the 
oo'iCcpts >resentGd in the associated lecture/courses. For example,- 
tiiennodyaamics (which is primarily a study of heat and work), has 
IS its counterpart, a laboratory session in which the student 
. erfonns experiments utilizing air-conditioning an3/or Refrigeration 
equi anient. In the laboratory sessions, the student becomes aware 
ot the applications of the principles of thermodynamics to the 
air-'condi tiouing artd refrigeration field. 

In general, the scudent performs work of a more quantitative 
nature, such as -problem solving (associated with system processes), 
heatJux: and cooling loads, air supply, and the transfer of heat. 

In the sophomore year, the student is exposed t6 courses of a 
more practical nature, which contain the latest material taken from 
the air-conditioning and refrigeration industry. During the two 
sophomore semesrers, the student is involved in the following areas 

of the curriculum: 

1. '.he selection And optimization of equipment 
Z. Estimating: 

(a) lesi: estimation 

(b) Hctating and cooling load estimations 
J. "Troubleshooting" commercial systems 

4. Plannirig, layout, and design of air-conditioning and 
f^ 'geration systems: 

(a) System components 

(b) ' Duct design 

(c) ^Air distribution ^ ~ ^ 
{<]) System controls 

The i»ti:adunt performs experiments in several of the sophomore courses, 
which <]eal more directly with the air-conditioning and refrigeration 
industry. The laboratory work associated with the lectures, on the 
sophomore level, is designed, to provide the student with practical 
experience in the above areas of the curriculum. 

25 
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j^n the Associate Degree level, the following methods are used 
as measures "of student coiLpetency: ^ 

1. In cltss, written tests 

2. Homework assignments 

J. 'Laboratory repqrtsr * 

4, Design projects • ' 

In evaluating student performance, vritteA test grades consti- 
tute sixty percent of the final course grade, homework grades provide 
fifteen percent^ and laboratory' report grades provide the remaining 
twenty-five percent; for courses where metnods 1, 2, and 3 above, 
^apply. For courses in which only methods 1 and. 2 apply, eighty-five 
percent- of the final course grade is obtained from written teste, 
while the remaining *f if teen percent is obtained from homework 
assignnents. 

Courses, in which design projects are submitted by students, 
are conducted so that the students are continually working on the 
projects throughout the course. The project is submitted to the 
instructor before the end of the semester. All projects are' woi^Jced 
on outside of class, but progress by the students is discussed in 
<:lass. Design projects'constitute fifty percent of the final course 
grade, class tests provide forty percent, while homework assignments 
constitute the remaining ten percent.^ The foregoing discussion is 
appropriate when methods 1, 2*, and A are utilized in the course. 
When methods 1, 2, 3, and 4 are used in a course, the following- 
divisions for determining the final grade are used: 

1. In class, written tests - 30% 

2. Homework assignments - 10% 

3. Laboratory reports 20% 

Us , Design projects - 40% , 

The above methods are* ef f^ectiva in measuring student competency, 
since a substantial portion of the material contained in the curriculum 
is of a practical nature, that is, it correlates directly with that 
which the student will be confronted with in industry. A prime, 
example of this correlation is the layout and design of air duct 
systems by the student. 

The student acquires the skill and confidence in duct design work 
to cope with the problems associated with this type of work, after he ' 
graduates and enters industry in this capacity. In other words, the 
student will be qualified to fill a particular position, with a 
minimum of training . 

s 

The air-conditioning and refrigeration technology program, as 
presented in the foregoing discussiof\, forms the basis of an effective** 
competenuy-based curriculum. 
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• Ali<-C()NUrn()NlN(r AND HEFRlGEKATiON CURRICULUM 
FRESHMAN YEAR 



Fifbt Semester 



Orientation 

Principles of Air Conditioning 
Architectural Drawing 
isasic Electricity arid Electronics 
Kngl ish Compos it ion 

Mathemat ics '{Algebra and Trigonometry) 



TOTAL 



'iecond Semester 



Thermodynamics ' ^ 
Keat Transfer * 
Ret rigerat ion Cycles and Equipmerft 
Principles of Controls (Electricity) 
Technical Writing (Ettglish) 
Mathematics for Air-Conditioning 



Semester nours 
1 

4 
19 



4 

? 
A 

3 

3 

3 



TOTAL 



Total hours for freshman year: 38 

. sophomore'year, 

first Semester 

Absorption -Cycles and Equipment I 
Equipment Selection and Component Balancing 
Alr-Conditloning and Ventilation Systems 
History (U.S.) ' 
Physics 



TOTAL 



Second Semester 



Absorption Systems~ll 
Air Distribution Systems 
Alr-Condltlonlng System Design 
Electronic and Pneumatic Control Systems 
History (U.S., A Continuation) 



TOTAL 



Total hours for sophomore year; 34 
TOTAL HOURS FOR DEGREE: 72 



19 



2 
4 
5 
3 
4 



18 



2 
4 
4 
3 
3 
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JuBlllLE: SYSTEMS DCSICN TECHNICLM; 



JUB DEK( Rli'TION ; 

A Systems Design Technician lays out and designs heating, 
tooling, and vencilation systems which will maintain specified 
interior temperatures, humidity levels, air movement, and cleanli- 
nebb. He is able to determine the needed cooling or heating 
capacity of air-conditioning or refrigeration units, respectively to 
Tiaintain the required internal conditions within the conditioned 
space(s). He is able to provide preliminary sketches of proposed 
systems to clients, to meet their specifications. He has a ^ 
fundamental knowl'edge of electricity, psychrometrics (properties of 
moist air), sound control, heat transfer fluid flow and thermo- 
^l^amics, as applied to the air-conditioning and refrigeration 
iixJustry. He Is able to select "auxilliary equipment, such as motors 
and motor controls," pumps, and drive arrangements,, as well as the 
refrigerants, 'Oils, and brines to be used in such systems. 

A Systems Design Technician has sofae *lcnow ledge of duct design 
procedures, and oftentimes musf Jiay^ut and design the duct work, 
especially when dealing with small systems. The layout and design . 
ot piping systems for refrigeration systems are often designated 
duties of the Systems Design Technician, although in large systems, 
the Pipinji; Design Technician performs these functions. 

The Systems Design Technician is employed by consulting 
enc;ineers, mechanical contractors, equipment manufacturers and 
dealers, and industrial firms. 

In addition to the above duties, the Systems Design Technician 
may be required to perform cost estimates on all or part of a given 
svstem, depending on the size and_ complexity of the system. 



The Systems Design Technician usually works under the 
supervision of a Dc^igft Engineer. He applies his technical skill 
in performing sen.i-professioTUil and scientific functions, largely 
on his own initiative. 

\^ 

Task A nalyses : 

^ ^ ^ ^ 

\ 

1. Draws preliminary system ski^chcs. 

2. Determines total cooling and tieating loads. 

3. Selects system type (vapor-com^iression, absorption, etc.). 

4. Selects equipment from manufactirtrers* equipment catalogs. 

5. Designs and lays 'out pimple duct* System. 

6. Makes equipment cost analysis. \ 

7. Determines location of system componei^ts. 

8. Selects auxiliary equipment from roanuf^turers' equipment 
catalogs. ' • , \ 

9. Selects the type and location of system controls (if 
• applicable). 

10;^ Draws final layoutL-Ol^ompleted system design v 
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TERMINAL OBJECTIVE : 

The student will be able to lay out and design basic air- 
conditioning, refrigeration, and ventilation systems. ^ 

PERFORMANCE OBJECTIVES .\ND CRITERION-REFZRENCED- MEASURES : 

i;iven heating and cooling load estimation forms, manufacturers' 
equipment catalogs, and the nj^cessary design specifications, with 
the aid of a slide rule or calculator and design data: 

1. The student must be able to determine the heating and/or 
cooling capacity of air-conditioning and refrigeration 
equipment jieeded, within a time period specified by the \ 
instructor, with an accuracy of 90 t>ercent. 
.2. The student must be able to select the basic components of 
air-conditioning, refrigeration, andyentiJ^tijHL^s^eii^ 
from manufacturers^^iiuipB^^ a time ^ 

^.^peelfied ^^Tthe Ijnstructor with an accuracy of 100 percent 
" 3, The student must be able to select auxiliary equipment for 
air-conditioning, refrigeration, and 'ventilation systems, 
wifhin a time period as specified by the instructor. The 
selection is to Jje made to the satisfaction of the 
instructor. 

4. The student- must be able to lay out and design normal 
air-tonditioning and refrigeration piping systems for" 
refrigerants, water, and/or steam, within a time period 
specified by the instructor, the duratior of which 
depends on the complexity of the piping system. The 
layout and design must be performed with 90 percent 
accuracy. 

5. The student must be able to select the type or types. of 
air-conditioning, refrigeration, and ventilation system(s) 
to be used for specific applications. The selection is 

to be made to the satisfaction of the instructor, and 
within a time peri6d as specified by the instructor. 

6. The student must be able to estimate the heating and 
cooling load for a conditioned space(s) within a time 
period specified by the instructor, with an accuracy of 
90 percent. ' 

7. The student must be able to draw prelijninary sketches of 
air-conditioning, refrigeration, and ventilation systems, 
within a time period specified by the instructor, with 

no specified accuracy. ' 

8. The student must be able to lay out a completed drawing . 
of a complete system design, within a time period 
specified by the instructor, with an accuracy depending 
on the size and type system involved. 
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XRITERION TEST ITEM: 



Given the building plan of a restaurant which is to be air- 
conditioned during the months of June, Jtily, and August and the 
design data listed below and diagrammed on page 31. 



Building Type: 
Location: 
Outside Walls: ^ 

•Partition Walls: 

.? 

Doors to Kitctien: 
Roof and Ceiling: 

Windows: 

I. 

Wind Velocity: 
Floor: 

Entrance Door: 



Restaurant 
New Orleans 



4" brick, 6" hollow tile," plastered on 
inside 

2" X A" &tuds, wood lath and plastered on 
both sides 

6* X 7* double maple switiging. doors 

Flat roof, 3" concrete, steel joints 
hung ceiling 

1/2" plate glass, 6" high, set back 6" 
with white cotton curtains 

7 1/2 m.p.h:. 

4: concrete slab, with 2" fiberglass sheet 
insulation 

4* X 7* double insulating glass with a 
1/4" air space < 



Number of Patrons: SO 

6 



i 



Number of 
Waitresses: 



Number of 

Cashier^: 1 
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^ 









Using the appropriate reference tables for obtaining any 
additional design data , needed, determine: 

1. The total heat gain for the restaurant, in BTU's pep hour. 

2. The tonnage of the air-conditioning unit reqyired^ in t^ns. 

3. The basic component^ of the system, and their locations. 

4. ^The type of system to be utilized (vapbr-compression or 

absorption, single or dxial duct, etc.) 

5. The duct sizes ^ in inches. 

6. The required CFM to be delivered to the servicing area, 
in cubic feet per minute. 

7. ,The Cype(^), sizes, number of ouLlets, and locations of 
all air duct outlets to the serving area. 

Select a central air-conditioning system for this design. 
This design Is t6 be completed out of class, 'and .turned' in to the 
instructor within one week. 
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JOB TITLE ; DUCT DESIGN TECHNICIAN 

JOB DESCRIPTION : \ ♦ " . * 

A Dact Design Technician usually works under the supervision 
of an engineer in laying out and designing* the air duct system far. 
air-conditioning (both. heating and cooling), and ventilation 
systems. vThey are employed by consulting engineering firms, 
mechanical contractors, air-conditioning dealers, and equipment 
manufacturers. ^ ' 

The dutie^, of a Duct Design Technician involve duct system 
designs for resident vil, commercial, and industrial applications, 
and in many instances', specialization in one of these ateas. The ^ 
techni^cian has a working knowledge of drafting, d^ct design ^ 
procedures, basic air flow systems, as well as a knowledge of air * 
distribution patterns and their applications. He is able to 
design ductwork according to specified design data apd specifications, 
and oftentimes, must modify existing duct systems* An important • * • 
(^nsideration in his work is the adherents^ to local codes an\i 
standards. Dutt material selection, and system cost estimation are , 
sometimes designated duties -of the Duct; .Design Technician, 
especially •when clesigtring small systems. 

TASK /M?JALYSES t , , .... 

1. Studies the building plan and arranges the positions of the 
air supply outlets to provide* the proper distribution of 
♦air- within conditioned spaces. 
^ . 2.-* Selects air outlet sizes and tlve number to be i^,cd, from 
manufacturers' catalogs. ^ 

3. Draws pi^eliminary sketches of the most efficient duct 
systems, ^whila maintaining simplicity in design* 

4. Calculates the sizes of all main and branch ducts by 6ne 
of the following design methods, or any modified version 
of .the following methods:^ 

(a) Equal friction • ^ . ^ 

(b) Velocity redoction 

(c) Static-regain . • . ' , 

5. Determines the tdtal static pressure loss for both the 
supply and retoirn ducts. 

6. Provides for noise attenuation in high velocity duct < 
systems, by specifying sound absorbing devices to a&sorb 
low frequency fan noise. 

7. ' Determines heat gains or heat losses from duct work*. ; 

8. Determines duct insuliition type and thickness required for 
duct work in un-conditioned spaces, 

TERMINAL OBJECTIVE ; " - _ 

> ' m ' ' ' ' \ ' * 

The student will be able to apply"^ the basic design principles 
of air-conditioning, (cooling and heating), and ventilation duct 
design, in the design of low and high velocity duct systems.^ 

•32 . 
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PERFORMANCE OBJECTIVES .\KD CKriERlOy-REFERENCEiy MEASURES ; 

Given the building plan and necessary design data, with the aid 
of a sHde rule or calculator, and basic drawing equipment: ^ • 

1. The student must be able to select air diffusing equipment, 
such as duct air outlets, and their locations, fopAfroper 
air distribution to •conditioned spaces, within a specified 
time period, the duration of which depends on the complexity 

* of the system, and as specified by the in'-tiuctor. He must 

be able to make the selection Vith an accuracy of 90 
""oercert. 

2. The student .must be able to determine t^e following duct 
design parameters: . \ \ 

(a) The volumetric air flow ra^e ynirough main and branch 
ducts ^/ 

(b) The duct dimensiohs \ 

(c) The air velocity through mai^and branch ducts 

(d) The static pressure drop for tTfe supply and return 
ducts within a specified time period, the duration of 
which depends on the complexity of the duct system, 
and as specified by the instructor. ' Parameters must 
be determined by the student with an accuracy of 

90 percenr. , * / 

3. The student must be able to select sound .absorbing equipment 
for noise attenuation in high velocit-v duct systems, with 

' an accuracy of 100 percent, within a time period as 
specified by the instructor. 

4. The student must be able to determine the heat loss or gain 
from uninsulated ^ind insulated ducts, within a time period 
as specified by the instructor, with an accuracy of 90 
percent; 

5. The stude^nt must be able to determine the type and thickness 
■ of duct insulation which will reduce the heat loss or heat 

*gain associated with uninsulated duct ywork which runs 
through unconditionad spaces. He mu^ be able to select 
the proper insulation within a time period as specified by 
the instructor with an -accuracy of ?'0 percent. 

/ 

C RITERION TEST ITEM : / , 

Given the siip'ply duct system for a small office building, as 
shown in the diagram on page 34, wJch the 'following specifications: 

1. Ceiling diffusers having a pressure drop of .40 inches of 
water r * , ? 

2. Duct width must reitiain constant at 14 inches 
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Duct stoc\oJ A 



^ Using the static- regain method of design, determine: 

1, The volumetric flew rate J[CFM) of air in each duct section, 
in units of cubic feet per minute, 

2, The rectangular 'thict dimensions of each duct section, in 
units of inches, 

3, The velocity in each duct section, in units of feet per 
minute, 

4, The static pressure drop for the supply duct, in units of 
inches of water gauge. 
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JOB II'PLE; PIPING DESlU\ TECIiSICL\N 



JOB DESCRIPTION : 

A Piping Design Technician lays out and designs reftlg^x^^^ 
water, brine, and steam piping systems for air-conditioning anff^ 
refrigeration applications. He is able to optimize the sizing of 
all piping lines, elbours, and fittings with respect to economics, 
friction losses, and ell return. He is able to determine the most 
efficient (but simple) piping system configurations. He has the 
ability to draw complete piping systems to specifications (and to 
scale), which conform to local codes and standards. He is. able to 
select piping system components, such as elbows, fittings, pipe, 
and all other necessary accessories. 

- The Piping Design Techhician, usually working under the 
supervision of a Design Engineer, is employed by consulting 
engineering firms, mechanical contractors, equipment manufacturers 
and dealers, as well as chemical processing firms. 

Ip addition to the above duties, the Piping Design Technician 
may be required to perform cost estimates, to make provisions for 
vibration and noisW reduction, and to determine pipe insulation 
requirements,, for air-conditioning and refrigeration systems. 

TASK ANALYSES: < 



1. Draws preliminary piping systems, including all fittings, 
elbows, valves, and accessories. *. 

2. Determines the pipe dimensions for all sections of piping 
systems, for optimal system design. 

3. Calculates the pressure loss for all sections of pifilUig 
systems. \^ 

4. Determines the type and size of all elbows, fittings, alnd 
.valves in piping systems. 

5. Determines the velocities of refrigerants, water, brine, 
and steam flows, as well" as flow rates, in all sections 
of piping systems. 

6. Locates and arranges piping, valves, and other system 
cojAponents. 

7. Specjftles piping Insulation, where applicable. 

8. Selects type(s) of piping material(s). 

9. Lays, out final piping system to scale. 

10. Makes cost estimates for piping systei» materials. 

11. Makes provisions for the prevention of excess noise and 
vibration in piping systems. 

TERMINAL OBJECTIVE : 

The student will be able to lay out and design optimal piping 
systems used in air-conditioning and refrigeration systems. 
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PERFORMANCE OBJECTIVES .VND CRITERION-REFERENCED MEASURES; 



Given a building plan of space(s) to be conditioned, with air- 
conditioning or refrigeration equipment located on plan, basic 
drawing equipment, necessary design ijpecif ications and data, with ^ 
the aid of a calculator or slide rule: 

1, The student must be able to lay out preliminary piping 

C systems, including all necessary components, within a time 

period designated by the instructor ^the duration of which 
depends on the size and complexity of the system), to the 
satisfaction of the^instructor • 

2, The student must be able to determine pipe dimensions and 
specifications for all sections of piplag systems, within 
a time period as specified by the instructor, with an 
accuracy of 90 percent, 

3, The student must be able to select the type and size of 
all fittings, elbows, and valves used in piping systems, 
within a time period as specified by the instructor, with 
an accuracy of 100 percent, 

4, The student must be able to determine the pressure losses 
across all components of piping systons, within a time 
period as specified by the instructor, with an accuracy 
of 90 percent, 

5, The student must^be able to determine the velocities and 
flow rates of refrigerants, water, brine^ and steam, an 
all sections systems, within a time period as specified by 
the instructor, with an accuracy of 90 percent. 

6, The student must be abT.e to locate and arrange all piring 
components, within a time period as specified by the 

^ instructor, to the satisfaction of the instructor. 

7, The studen^ must be able to specify pipe insulation 
(where applicable) as to type, location, and thickness, 
within a time period as specified by the instructor, to 
the satisfaction of the instructor, 

8, The student must be able to select piping material(s), 
within a time period as specified by the instructor, to 
the satisfaction of the instructor. 

9, The student must be ablcf to make cost estimates for piping 
system materials, within a time period as specified by the 
instructor, with an accuracy of 95 percent. 

10. The sfuSent must be able to provide provisions for minimal 
vibration and noise by proper piping supports and proper 
design, within a time period as specified by the instructor 
to the satisfaction of the instructor. 

11, The /Student must be able to lay out final piping syst^, 
witliin a specified time period to the satisfaction of the 
instructor. 
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CKiTUdON TEST iTi^M ; 

A refrigeration system which uses freon-12 as the refrigerant 
is to operate with an evaporating temperature of 25° Fahrenheit and 
h condensing temperature of 115° Fahrenheit. The system has a 
capacity of 80 tons. A suction line, 50 feet in^ length is to be 
used with 1 globe vaive and 2, 90° elbows. The discharge line is 
to be 40 feet long with X globe and 4, 90° elbows* The liquid line 
is to be 20 feet long with 3, 45° elbows and 2, 45° angle valves. 

Fur the given system, determine: 

I. The flow tates in suction, discharge, and liquid lines, 

in units ef cubic feet per minute. 
1. The lines sizes, in inches diameter, (nominal size). • 
i. The total pressure drop for the complete refrigerant 

piping system, in pounds per square inch, gauge pressure. 

jihe student will have 45 minutes to determine the above 
•information, in clarf^J, with the aid of a slide rule or calculator 
and piping data tables. 
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li 'B flTI.E ; CONTROLS TECHNICIAN 
JOb DKb'CRIPTlON : 

A Controls Technician assists Design Engineers in the layout 
and design of automatic control systeus ft)r air-conditioning (both 
ht^ating and cooling), and ventilation systems. Usually working 
under the supervision of a Desfgn Engineer, the technician is 
involved in the design of not only new systems, but also in the 
modifications of existing systems, " He is involved in the selection, 
h^izin^, :md location, of control system components, which will 
result in a simple, but effective control system. He draws control 
system layouts which show all controllers, such as thenbostats, 
economizers, and control devices, which control the flow of 
refrigerants, v;ater, brine, and steam. He must be' familiar with 
the applications, limitations, and operating characteristics of 
automatic controllers. He must have a basic knowledge of psychro- 
metrics, thermodynamics, fluid flou, drafting, electricity,, physics^ 
,air distribution, and control devices.^ He must work as o.art of a 
team consisting of technicians, skilled workers, and engineers. 
The technician is often called upon to work in the area of testing 
and research pertaining to automatic controls: 

The Controls Technician is employed by air-conditioning and 
refrigeration equipment manufacturers, large consulting engineering 
firms, and mechanical contractors, industrial firms involved in 
flow processes, and testing laboratories* 

TASK .\NALYSES: 

1. Draws preliminary control systems sketches. 

2. Selects type(s) of controllers for system, such as 
thermostats, humidistats, and pressure devices, and their 
locations in the control system(s) , 

3. Selects control equipment from manufacturers* catalogs. 

4. selects auxiliary control system equipment, 

5. Sizes controllers and" controlled devices. 

6. Makes cost estimates of control systems. 

7. Draws final layout of control system. 

Terminal object iVE ; 

The student will be able to lay out and design basic air.- 
conditioning, refrigeration, and ventilation control systems. 

PERFQRMiVNCE OBJECTIVE AND CRITERION-REFERENCED MEASURES ; 

Given drawings of complete heating and/or cooling systtes, 
manufacturers* control equipment catalogs, and the necessary deslgjn 
specifications, with the aid of a slide rule or calculator and 
design data: 
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1. The student must be able to draw preliminary sketches .of 
air-conditioning, ref rigerat^ion, and ventilation control 
systems, within a specified time period to the satisfaction 
of the instructor. 

2. The student must be ^ble to select controllers for 
control systems, from manufacturers* catalogs, within a 
time period as specified by the instructor, to the 
satisfaction of the instructor. 

3. The student must be able to determine the location(s) of 
control system components, within a time period as 
specified by the instructor, to the satisfaction of the 
instructor. 

4. The student must be able ta select auxiliary* control . 
system components, within a time period as sgecified by ^ 
the instructor, to the satisfaction of the instructor. 

5. The student must be able to determine the si^ze of 
controllers and controlled devices, within a time period 
as specified by the instructor, with an accuracy of 95 
percent. 

6. The student must be able to make estimates of the cost of 
control system components, within a time period as 
specified by the instructor, with an accuracy of 90 
percent. 

' 7. The student must be able. to draw final control system 

layouts, to scale, within a time period as specified by 
the instructor, with an accuracy of 98 percent. , 

CRITERION TEST ITEM ; 

Given the portion of an air-conditioning system, as shown in 
the sketch below, design a simple control system which will 
control the flow of warm water through the preheat coil, to prevent 
freezing beyond the coil during winter operation^. The system is to 
be designed for an outside temperature of 36^ Fahrenheit. 
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The student will have two hours tp complete the design (in 
class). The design system is to be sketched in, on the given 
diagram. Show all connections between controlling devices » and 
label all components* 
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JOB TITLE ; AIR-CONDITIONING & REFRIGERATION SALES AND SERVICE 
TECHNICLVN' (REPRESENTATIVE) 



JOB DESCRIPTION ; 

A Sales and Service Technician, employed in the air 
conditioning and refrigeration industry, is responsible for 
supplying customers with detailed information pertaining to the 
installation^ maintenahce, ."fiiTst costs", operating costs, and 
performance of air-conditioning and ventilating equipment. He 
is pf ten 'called upon by the customiBr* to help solve a system 
problem, should such a problem arise during" installation, He 
must be able to handle customer complaints about equipment pur- 
chased from the firm he represents, as well as inquiries pertaining 
to .equipment costs and other related information, The technician 
must be able to communicate with prospective customers, and foster 
good '"customer-company" relations, ^ 

A Sales and Service Technician must be especially familiar 
with cost estimating, performance data of specific systems^ as well 
as a thorough knowledge of existing air-conditioning and ventilation 
systems. He must have an understanding of air distribution, 
psychrometTics, humidity control, as well as basic academic material 
such as thermodynamics, fluid flow, and heat transfer, 

Air-conditiohing and refrigeration Sales and Service Techni- 
cians are employed by air-ccmditioning, refrigeration, and 
ventilation equipment manufacturers, mechanical contractors, and 
dealers. 

Many technicians in sales and service specialize in selling 
air-conditioning 5ind ref rigeration equipment, while others 
specialize in "equipment service" only, 

TASK ANALYSES : 

1, Informs customers concerning: - 
(a) Equipment installation 

" (b) Equipment maintenance 

(c) Operating costs 

(d) Installation costs * ' 

(e) Performance of equipment 

2, Sells air-conditioning, refrigeration, and v^flJtJlation 
equipment, , 

3, ' Resolves customer complaints, ' 

4, Supervises equipment installation (when applicable), 

TERMINAL OBJECTIVE ; ^ 

The student will be able to succeed and advance as a Sales ■ 
and Service Representative in tlie air-conditioning and refrigeration 
industry, » # 

• 41* ' - 
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I LRMINAL OBJECTIVES AND CRlTERION>REFERENCED MEASURES : 

.Civen conditions* specified by the instructot, the student 
mut»t: * * V 

K Be able .to specify performance data for specified air- 
conditioning and refrigeration systems, within a time 
period as specified by the instructor, with 100 percent 
"^accuracy. 

2. Be able to make specified equipment or system instal- 
lation cost e3timates, within a time period as specified 
by the instructor, with an accuracy of 95 percent. 

3. tie able to identify specified air-conditioning, 
refrigeration, and ventilation systems, and their 

» characteristics and operation, within a time period as ' 

specified by the instructor, to the satisfaction of 
Che instructor. 

4. Be .able to outline specified air-conditioning, 
refrl.geration, and ventilation equipment installation 
procedures within a time period as specified by the 

, instructor, to the satisfaction of the instructdr. 

• * « 

CRITERION TEST ITEM ; % ^ 

■ — ^— ^— — _r 

A recently installed lithium-bromide absorption system has 
been malfunctioning by repeatedly cycling on and off, automatically. 
The customer has inquired as to the possible causeCs) of the malfunc- 
tion. As the absorption unit is a new model, and specific . 
"troubleshooting" data is not readily available, the student will 
be as,signed to outline a "checkout procedure" for the customer, 
so that the source of the malfunction may be isolated. ^ 

Given the specifications and all required data of the system, 
the student ^Hll outline a comprehensive- "checkout procedure" for 
the customer. Submit it to the instructor at the beginning of the 
next class meetinR. The outline must be typed and double spaced. 
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JOB ftTLE ; INSTALLATION AM) M.\INTENANCE TECHNICIAN 
JOB DESCRIPTION : 

\An Installation and Maintenance Technician supervises skilled 
mechanics and repairmen in the installation, repair, and mainte- 
nance of air-conditioning, refrigeration, and ventilation systems.^ 
He is able to "trouble-shoot" a system and specify to the repairman, 
the proper course of action to take in repaiting or installing a . 
system. He must have an "in depth" understanding of the working 
principles of the various air-conditioning, refrigeration, and 
ventilation systems. He must have the ability to assume a 
leadership position and get along well, v ch others. He must haye 
the ability, to communicate orally with others, and possess good 
judgment, • . - ' 

* 

He must be well iiiformed in such areas as air-conditioning 
and refrigeration principles, psychrometrics, electricity, 
humidity control, air distribution, and filtering. He must l)c 
knowledgeable in thermodynamics, heat transfer, fluid flow, and 
other related areas. 

* Installation and maintenance technicians are employed by 
mWhanical contractors, air-conditioning contractors, dealers, 
cot\struction firms,, and engineering design companies. Other 
areas of employment include Government AgenAies and public 
Utility Companies. 
\^ 

TASK ANALYSES : 

1, Supervises workers concerning.: 

(^) Installation ^ 

(b) Maintenance 

(c) Repair 

^. Aids in "trouble-shooting" defective systems. 
3. Makes recommendations to solve systaa faults. - - 
' * 4. Makes informal reports on progress, concerning changes 

or additions In procedures, techniques, and new areas of 
installation, malntenahce, and repair. 

TERMINAL OBJECTIVE ; , ' ^ 

The student will be able to obtain a position as an Installation 
and Maintenance Jechnician. 

PERFORMANCE OBJECTIVES AND CRITERION-REFERENCED MEASURES : 

Givea cofiditions specified by the instructor, depending on 
the availability of equipment, facilities, etc., the student must 
be able *:o: * • 
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1. Trouble-shoot" a siiigle evaporator refrigeration system 
for a specific system fault, within a time period as 

' specified by the Instructor, with 100 percent accuracy. 

2. Submit to Che Instructor an informal report concerning 
his rec9mmendatlons to solve a specific system fault, 
within a time period of one week, to the satisfaction of 
the iilstructor. 

3. Participate In a seminar, approved by the instructor, in 
which he must present an oral -presentation concerning 
selected topics in installation, maintenance, or repair 
of air-conditioning, refrigeration, and ventilation 
systems. He must present a ten minute presentation, to 

4. the satisfaction of the instructor. 

4. Supervise a simulated repair lor an actual repair if 
• V available) involving two or three students who will 

perform the repair, within a time period as specified 
by the instructor, to the satisfaction of the Instructor* 

CRITERION TEST ITEM ; 

A dual-evaporator refrigeration system usltng R-12 as the 
.i:efrigerant and having a capacity of 3 tons. Is not delivering the 
rated capacity. Determine th6 actual capacity , of the system by 
analyzing the- pressure- temperature relationship of the condenser, 
■and 'compressor. 

Use the following test equipment and material: 

(a) Electronic. thermometer 

(b) Pressure gaug^^anifo^^d set 

(c) R-l2 saturation tables 

The above diagnosis is to be «mpleted within one hour.^ A 
two page infonSjitijreport is to be submitted to the Instructor 
stajLing the "^Undings" and recommendations for correcting the 
system faults.'' The student must complete the work. in one week. 
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JOB TITLE: RESmCH .\NU DEVELOPMENT TECHNICIAN 



JOB DESCRIPTION ; 

A Research and Development Technician is involv<>d in the 
testing of new air-conditioning and refrigeration equipment, 
usually working as a member of a three-part team consisting of 
scientists or engineers, technicians, and skilled workers. Hp 
works in a testing laboratory or testing area, often taking data 
and working on equipment models that serve^ as prototypes of 
^ewly designed equipment. He assists in the design and layout of 
newly designed air-conditioning, refrigeration, and ventilation, 
systems. He is often assigned to such jobs as devising ways 

for testing equipment or analyzing methods of production. In 

research, the technician; assists- in such areas as heat; pumps^ 
absorption refrigeration, energy recovery systems, solar heating 
and cooling, as well as conventional air-conditioning and 
refrigeration equipment. 

A Research and Development Technician must understand the 
principles of fluid flow, heat transfer, thermodynamics, air 
•distribution, electricity, psychrometrics, and other related areas* 
such as physics and mechanics. - 

Research arid Development Technicians are employed by manu- 
facturers of air-conditioning, re^rige*rat;ton, and ventilation 
equipment, ^ref rigeratlon and air-cond'itioning institutloris, 
government ^institutions (testing laboratories), and private 
testing laboratories. * 

• 

TASK ANALYSES ; 

1. Conducts experiments 

2. Tabulates and analyzes test** results 

3. Aids in setting up experimental models 

4. Devises methods for testing equipment ^ 
'S. Writes ihformal reports 

6^ Writes specifications and manuals ' . 

7. Performs liason work between engineering 'and other 
* departments 

8. Analyzes production methods 

TERMINAL OBJECTIVE ; 

The student will be able ito obtain a position as a Research 
' and Development Technician. j 

PERFORtLXNCE OBJECTIVES AND CRITERION-REFERENCETD' MEASURES ; 

Given conditions specified by the instructor, depending on 
availability of equipment, facilities,, etc., the student must be 
able to: ' • * ' , i# ^ 



1. Conduct specific experimftnts in the laboratory, within a 
. time period as specified \by the instructor, to the 
satisfaction of the instructor. 
''2. Analyze results of specific experiments, within a time 

period as specified by the \instructor , to the satisfaction 
. of the instructor. \ 

3. Set up a simulated test model of a new refrigeration , 
system design, within a time |)eriod as specified by the 

> . instructor, to the satisfaction of the instructor. 

4. Write selected Informal reports cpncerning X^borator}^ 
experiments, outside of class, yithin a Xime period of 
one week, to the satisfaction of the instructor. 

5. Write .the complete s|MBcif icationV for a fan-mdtor-drive 
atrangemelit for a small air-conditioning system, vjrithin 

a time period as specified by the\instructor , to. (:he 
satisfaction of ,tl>e instructor. , 

6. Provide technical assistance for a term project performed 
by the mechanical engineering' deparl^ment of a specified 
college or university, for the duration of the prpject, 

^ and to the satisfaction of the instructor. 

7. Determine the optimum method, when giv^ a specified 
number of production methods for producing air-conditioning 
ductwork within a time period aa specified by the 
instructor, to the satisfaction of the instructor. 

CRITERION-TEST ITEM : ' , . 

'|he Mechanical Engineering Departtnent of a certain University . 
has assigned a project to one of its senior classes, in which 'a 
"turbiiie type" roof ventilator , is to^be analyzed^so that the 
perfoijfmance 6f the unit, as claimed by the manufacturer, pan 'be 
evaluated* The student is to aid the engineering class by per- 
forming such tasks as: 

\ (a) Demonstrating the jOse of a velometer. ^ 

(b) . Demonstrating ther proper procedures for faking velocity 

and static pressure measurements 

(c) * Aiding in setting up equipment * ^ 

(d) Aiding in analyzing results 

(e) Providing technical data 
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